Unlike prior studies, this study examines the nonlinear, asymmetric and quantile effects of aggregate commodity index and gold prices on the price of Bitcoin. Using daily data from July 17, 2010 to February 2, 2017, we employed several advanced autoregressive distributed lag (ARDL) models. The nonlinear ARDL approach was applied to uncover short-and longrun asymmetries, whereas the quantile ARDL was applied to account for a second type of asymmetry, known as the distributional asymmetry according to the position of a dependent variable within its own distribution. Moreover, we extended the nonlinear ARDL to a quantile framework, leading to a richer new model, which allows testing for distributional asymmetry while accounting for short-and long-run asymmetries. Overall, our results indicate the possibility to predict Bitcoin price movements based on price information from the aggregate commodity index and gold prices. Importantly, we report the nuanced result that most often the relations between bitcoin and aggregate commodity, on the one hand, and between bitcoin and gold, on the other, are asymmetric, nonlinear, and quantiles-dependent, suggesting the need to apply non-standard cointegration models to uncover the complexity and hidden relations between Bitcoin and asset classes.
Introduction
Derived from mathematical cryptography, and based on peer-to-peer networking, Bitcoin was the first, and is the most popular digital currency to come into existence. Unlike conventional sovereign currencies, it operates without the need for any intermediary, and is not a liability on any balance sheet. Its decentralized and pseudo-anonymous attributes make it appealing to users, thanks to two key innovations: The first is the public-distributed ledger, called 'blockchain' where all Bitcoin transactions are digitally recorded. The second is the consensus mechanism, called 'proof of work', which is used to solve the double-spend problem.
After being proposed by Nakomoto (2008) in a paper entitled "Bitcoin: A Peer-to-Peer Electronic Cash System", Bitcoin was implemented on January 3, 2009 as an alternative payment system independent of any central authorities or central banks. However, Bitcoin emerged later as an investment asset (Polasik et al., 2015) , given the tradability of its unit of value. Notably, the accessibility aspect of Bitcoin as an investment has been enhanced by the inception of trading platforms where Bitcoin is bought and sold using traditional currencies.
Accordingly, many market participants have arisen to profit from movements in the Bitcoin price. In a seven-year period, the Bitcoin price has increased exponentially from less than one USD in April 2011 to 1,347.96 USD at the end of April 2017.
Scholars were first interested in the technical, safety, ethical, and legal aspects of Bitcoin; then the economics and financial aspects became the subject of interest. Fry and Cheah (2016) provide evidence on the Bubble in the Bitcoin market, and similar results are reported by Cheung et al. (2015) , who indicate that Bitcoin has no fundamental value, but instead a mostly speculative value. Quite similar results are shown by Baek and Elbeck (2015) , who indicate that Bitcoin is 26 times more volatile than the S&P 500 Index and that Bitcoin returns are not influenced by fundamental economic factors, but rather by buyers and sellers. Given that Bitcoin does not have identifiable cash flows, some studies have raised the difficulty in determining its fundamental value and suggest instead empirical models to identify the determinants of the Bitcoin price. For instance, Bouoiyour and Selmi (2015) show that in the short term, the Bitcoin price is appositively affected by investors' attraction and the exchangetrade ratio. Kristoufek (2015) employed a wavelet coherence approach and indicates that the Bitcoin price is not affected by economic and financial variables. Further examination of price formation in the Bitcoin market points toward the importance of market forces, Bitcoin's attractiveness, and the insignificance of macro-financial developments (Ciaian et al., 2016) .
However, Li and Wang (2017) indicate that, in the long term, Bitcoin's price is more sensitive to economic fundamentals and less sensitive to technological factors. Yelowitz and Wilson (2015) reveal that computer programming enthusiasts and illegal activity have driven interest in Bitcoin but found no support for political and investment motives. Ober et al. (2013) stress the important role of user anonymity in the Bitcoin market.
The usefulness of Bitcoin as an investment, and its potential hedging and safe-haven roles have been the subject of several studies. Baur et al. (2015) show that Bitcoin is an investment, and highlight its role as a useful diversifier (i.e. uncorrelated with traditional assets). Brière et al. (2015) used weekly data from 2010 to 2013 and highlight the low correlation of Bitcoin with both traditional assets (worldwide stocks, bonds, hard currencies) and alternative investments (commodities, hedge funds, real estate), and point toward the significant diversification benefits of Bitcoin, despite its extremely high average return and volatility.
They also show that adding a small proportion of bitcoins (3%) can enhance the risk-return trade-off of well-diversified portfolios. Dyhrberg (2016b) indicates that Bitcoin is a hedge for UK currency and equities. Ji et al. (2017) argue that Bitcoin is isolated from the global financial system, suggesting a valuable role in portfolio diversification. Bouri et al. (2017c) show that Bitcoin is an effective diversifier for major world equities, bonds, oil, gold, the general commodity index, and the US dollar index.
Bitcoin is often seen as a basic form of movement against capitalism, free trade, and globalization (Cohen, 2016) , and is part of an alternative 'peer-to-peer' economy (Bouri et al. 2017c ). That Bitcoin emerged in 2009, the year that followed the global financial crisis, during which an environment of weak trust in the global financial system had spread, points toward the potential role of Bitcoin not only as an alternative to cash (Evans-Pughe, 2012), but also as the panacea to replace financial institutions (Kerner, 2014) . In this sense, Bitcoin has been appreciated by practitioners and users, especially during the numerous financial and economic crises that have coincided with its short history. Notably, during the European sovereign debt crisis of 2010-2013 and the Cypriot banking crisis of 2012-2013, Bitcoin was seen as an alternative currency to those of conventional economies and a shelter from sovereign and systematic risk (Bouri et al. 2017b ). Luther and Salter (2017) show that interest in Bitcoin amplified considerably after Cyprus announced it would accept a bailout. Bitcoin has been seen by many as an alternative to traditional stores of value, such as gold, and has been named the digital gold (Popper, 2015) . Several articles refer to a flight from conventional currencies to Bitcoin, a feature that is often associated with gold. Dyhrberg (2016a) locates the hedging capability of Bitcoin somewhere near to that of gold. However, there is no consensus among scholars about whether Bitcoin is a currency or commodity, or both (Lo and Wang, 2014) . Yermack argues that Bitcoin does not fulfil the functions of money, whereas Polasik et al. (2015) show that it acts as a medium of exchange. Recently, Blau (2017) showed that Bitcoin is a currency rather than a speculative investment.
Importantly, Bitcoin combines features from commodities (i.e. gold) and sovereign currencies, and thus can be considered as synthetic commodity money (Selgin, 2015) . Baur et al. (2015) argue that Bitcoin is a hybrid between precious metals and conventional currencies.
Interestingly, in April 2017 the Bitcoin price for the first time exceeded the price of an ounce of gold, and numerous press articles emerged comparing Bitcoin and the yellow metal.
While gold differs from Bitcoin in several aspects, such as history, tangibility, intrinsic value, low volatility, consumption or use in the production process, it shares with Bitcoin several important characteristics. First, both gold and Bitcoin are regulated as commodities, especially in the US, where Bitcoin has recently been classified as a commodity by the Commodity Futures Trading Commission (CFTC). Second, Bitcoin has non-political and (virtual) commodity attributes that make it quite similar to gold. As such, the absence of a central authority to control and adjust Bitcoin mining and transactions makes Bitcoin independent of inflation (Richardson, 2014; Baur et al., 2015) , an important feature commonly associated with gold. Third, and like gold, Bitcoin is produced in a process called "mining" and also has limited supply and supply growth, as dictated by Bitcoin protocol. The latter ensures that a maximum of 21 million coins can be mined. In countries like China and Russia, Bitcoin represents a solution for taking cash out of the country, while circumventing strict regulations on capital flows. Furthermore, the recent scrutiny by the Chinese government over the physical gold market has made Bitcoin an ideal alternative to gold.
Numerous studies have examined the relations between Bitcoin and asset classes such as stocks, bonds, and currencies. However, it remains unclear what relation exists between Bitcoin and commodities in general, and between Bitcoin and gold in particular, especially in terms of asymmetry, non-linearity, and quantiles variability. To address this literature gap, in this study we examined the nonlinear, asymmetric, and quantile effect of aggregate commodity and gold prices on the Bitcoin price, using a combination of autoregressive distributed lag (ADRL) models, namely the nonlinear ARDL (NARDL) model of Shin et al. (2011) and the quantile ARDL (QARDL) model of Cho et al. (2015) . We also applied a combination of these two models, called the Quantile Nonlinear Autoregressive Distributed Lag (QNARDL) model. In addition to the novel contribution presented in this paper, by allowing for asymmetric behavior between the examined variables (i.e. by applying the hidden cointegration analysis), we offer another novelty. This entails accounting for a second type of asymmetry, known as distributional asymmetry according to the position of the dependent variable within its own distribution. Such a combination of nuanced integration approaches has not been used in the literature to date. The proposed QNARDL model allows testing for distributional asymmetry, while accounting for long-and short-run asymmetries.
Although relations among Bitcoin and several economic and financial variables, such as the general commodity index and the gold price, have been examined in prior studies, the potential presence of asymmetric, non-linear effects, and quantile variability in these relations has been ignored. For example, Bouri et al. (2017c) report evidence of the ability of Bitcoin to diversify movements in conventional assets, commodities, and energy commodities. Ji et al. (2017) , who used a directed acyclic graph approach and focused on the integration of the Bitcoin market within the global financial system, reveal a very weak relation between Bitcoin and commodity markets, including the gold market. Bouri et al. (2017b,c) There are few studies that used an ARDL model and focused on price discovery in the Bitcoin market (Bouoiyour and Selmi, 2015; Ciaian et al., 2016; Li and Wang, 2017) , but conflicting findings have emerged. Importantly, these studies do not account for asymmetric and nonlinear effects, and assume that the examined relation is homogenous across the different quantiles. Ciaian et al. (2016) show that the Bitcoin price is not sensitive to macro-financial developments in the long run. Li and Wang (2017) found a significant relation between the Bitcoin price and changes in economic fundamentals, both in the short and long runs. Bouoiyour and Selmi (2015) failed to detect any significant relation between the Bitcoin and gold markets.
Recently, there have been some interesting developments in econometric modelling based on the ADRL framework, which have led to the emergence of the NARDL model (Shin et al. 2011 ) and the QARDL model (Cho et al. 2015) . When applied to the relation between Bitcoin and aggregate commodity (gold) prices, these models allow us to provide a clear view of the relation, which is useful to market participants. The latter are keen to understand non-linearity, asymmetry, and variability across the quantiles, which ultimately would help them generate better trading and investment strategies. In our empirical analysis, we used the aggregate commodity index and gold prices separately as the main dependent variables, and Bitcoin as the dependent variable. We also included several explanatory variables stemming from the literature. Accordingly, our analysis covers a large number of assets that includes not only conventional assets such as equities, bonds, and currencies, but also commodities. In examining commodities, and in addition to a general commodity index, we focused on gold, as many press and scholarly articles refer to Bitcoin as a "digital" commodity, or "digital" gold. We also focused on the dollar index, given the wide acceptance and use of Bitcoin as a digital currency, although no consensus exists on whether Bitcoin is a currency, commodity, or both (a hybrid asset). Our results indicate a significant relation between Bitcoin and the commodity index, as well as between Bitcoin and gold, which is not always symmetric.
Furthermore, the results indicate that the relation differs between the short and long runs and across the different quantiles.
The rest of the paper is divided into three sections: section 2 describes the data and methodology; section 3 presents the empirical results; and section 4 concludes.
Data and methodology

Data
We used daily data prices of Bitcoin and four asset classes (stocks, bonds, commodities, and currencies) for the period between July 17, 2010 and February 2, 2017. The starting date is depicted by the availability of Bitcoin prices that were collected from CoinDesk, which computes and publishes an average of Bitcoin prices from leading trading platforms (Bouri et al. 2017a, b) . The data on the four asset classes are from the DataStream of Thomson Reuters, and cover the price index of aggregate S&P GSCI Commodity (COMMODITY), an ounce of gold (GOLD), MSCI World (MSCI), Pimco investment grade bond (BOND), and the US dollar index (USD). From the statistics of the daily logarithmic level series (Table 1) , COMMODITY has the highest average log-price, whereas Bitcoin appears to have both the highest standard deviation. Bitcoin, MSCI and COMMODITY are negatively skewed, meaning that they have longer left tails of the normal distribution, while BOND, GOLD and USD show opposite patterns. All series -except BOND -are platykurtic, indicating that their distributions produce fewer outliers as well as fewer extreme outliers than does a normal distribution. The Jarque-Bera test shows that all price series deviate from the normal distribution. 
Methodology
This section presents the methodological approach we used to capture the nonlinear and asymmetric impact of commodity and gold prices on Bitcoin prices. In particular, we employed three nonlinear models, namely the NARDL model (Shin et al., 2011 ) and the QARDL model (Cho et al., 2015) . We further extended the NARDL model to a quantile framework, leading to a new richer model we call the quantile nonlinear ARDL model and denote as QNARDL. Indeed, the NARDL model is employed to disentangle the hidden cointegration introduced by Granger and Yoon (2002) . The data is said to have hidden cointegration if its respective positive and negative components are cointegrated, while conventional cointegration tests such as the Engle-Granger (1987) and Johansen (1988) cointegration tests fail to detect cointegrating relationships between level data. In addition, the NARDL model has the advantage of testing cointegration between data series with different orders of integration, in that it allows combining I(0) and I(1) data. Furthermore, it provides a nice framework to test for the long-and short-run transmission of commodity and gold prices to Bitcoin prices. However, the NARDL model imposes an exogenous zero threshold, and hence tests the impact of shocks of different signs -positive versus negative -but of the same magnitude/size. The QARDL model is employed to test for a second type of asymmetry known as distributional asymmetry, both in the long and short run according the position of the dependent variable within its own distribution. It is now well documented that asymmetries observed in the relationships between data series are caused by the complex systems and sudden events hitting financial and macroeconomic data, as well as their determinants.
The NARDL model accounting for long-and short-run asymmetries for our data is written as:
where X refers to commodity or gold. The representation of the NARDL in Eq. 1 is the most flexible one as it accommodates long-run and short-run asymmetries for all the considered , . Afterwards, we estimated the QARDL model using the same lag length orders selected for the NARDL model. The QARDL model for our data is given by:
where X refers to commodity or gold. 
The above model, in Eq. (3), is able to model the following three types of asymmetries:
(i) Reaction asymmetry is measured by the long-run parameters within each quantile.
For example, the symmetric long-run impact of MSCI on Bitcoin was tested using the Wald test of the null where and are the long-run positive and negative parameters.
(ii) Short-run adjustment asymmetry is measured by the short-run parameters within each quantile. For example, the short-run symmetric impact of MSCI on BITCOIN was tested using the Wald test of the null
(iii) Locational asymmetry was captured by the differences between the long-and short-run parameters estimated at the various considered quantiles of the Bitcoin variable.
Results
In order to determine the best-suited NARDL specification for our data, we estimated the general NARDL model in Eq.
(1) and then tested for long-run and short-run asymmetries using the corresponding Wald tests. The empirical results of the Wald test for long-run and short-run asymmetries for models involving respectively commodity and gold are reported in Notes: Orders of the NARDL models were selected using a general-to-specific approach, by fixing 12. The SIC criterion selected the followings lag-length orders p = 11, q1 = 0, q2 = 1, q3 = 0, q4 = 0 for the model including commodity, and p = 11, q1 = 0, q2 = 0, q3 = 5, q4 = 0 for model including gold. The pvalues are between square brackets. ***, ** and * indicate rejection of the null hypothesis at the respective significance levels of 1%, 5% and 10%.
Based on the above analysis, we estimated the following NARDL models for the commodity and gold prices:
The estimation results of Eq. (4) and Eq. (5) are reported in Table 3 . The empirical results in Table 3 show that the loading parameter of is negative and highly significant in both models. The latter result indicates that the specified NARDL model both for COMMODITY and GOLD is stable.
The results for the model involving COMMODITY as the explanatory variable could be summarized as follows. In the long run, MSCI has a highly significant symmetric positive influence on Bitcoin prices, while USD has a significant symmetric negative long-run influence on Bitcoin prices in the long run. However, BOND and COMMODITY do not exert a significant influence on Bitcoin prices in the long run. In particular, while insignificant, the influence of bond price increases is positive, whereas that of decreases is negative. Turning to the short-run linkages between Bitcoin prices and their considered determinants, the results show that past variations in Bitcoin prices significantly determine their own current variations. The latter cumulative influence is positive, meaning that increases of past variations in Bitcoin prices lead current variations in Bitcoin prices to move up and vice versa. In addition, the one-period lagged variations in bond prices have a positive and significant impact on current variations in Bitcoin prices, whereas in the short run, MSCI, COMMODITY and USD do not exhibit any influence on Bitcoin prices. In particular, the evidence on the positive relation between Bitcoin and bond prices suggests a potential safe haven role for Bitcoin in the short run, although the bond market leads the Bitcoin market in the short term. This finding contradicts that of Bouoiyour and Selmi (2015) but is in line with the findings of some prior studies that used different models (e.g., Bouri et al. 2017b,c) .
Regarding the model containing GOLD as the main explanatory variable, the results in Table   3 indicate that MSCI has a highly significant asymmetric effect on Bitcoin in the long-run.
Indeed, both increases and decreases of MSCI lead Bitcoin prices to decrease, with increases having a greater influence. Similarly, both increases and decreases in USD lead Bitcoin prices to increase, with a greater impact of decreases. In the short run, past variations in Bitcoin prices have a positive cumulative impact on current variations in Bitcoin prices, whereas past variations in gold prices exhibit a significant negative cumulative impact on current variations in Bitcoin prices. While this evidence on the negative relation between Bitcoin and gold prices seems contradictory to the safe haven evidence shown above, it could be partially explained by the time-varying safe haven property of gold. This result contradicts that of Bouoiyour and Selmi (2015) , who found an insignificant relation between Bitcoin and gold markets. In contrast, MSCI, BOND and USD do not determine the Bitcoin price in the short run.
We further investigated the distributional asymmetries in the long-and short-run influences of MSCI, COMMODITY (GOLD), BOND and USD on Bitcoin prices, by estimating the model in Eq. (2). Figures 1 and 2 depict the estimated parameters across the quantiles, along with their respective confidence bounds, for models containing respectively COMMODITY and GOLD.
For the model including COMMODITY, the ECM parameter is significant with the negative required sign at the lower quantiles only, while the long-run cointegrating parameter is positively significant at the tail quantiles for MSCI and is insignificant at all quantiles for BOND, COMMODITY and USD, meaning that MSCI exerts a distributional long-run asymmetric effect on Bitcoin prices, while BOND, COMMODITY and USD do not exhibit any influence on Bitcoin prices in the long run. This finding is more nuanced than that reported by Bouoiyour and Selmi (2015) , who show a significant relation between Bitcoin and (Chinese) equity prices.
In the short run, past variations in Bitcoin prices have a significant positive effect on their current own variations at the medium to higher quantiles only. USD influences current variations in Bitcoin prices at the extreme high quantile only. Although concentrated in extreme high quantiles, this evidence on the close relation between Bitcoin and the USD points to the role of Bitcoin as a currency (Polasik et al. 2015) . In contrast, MSCI, BOND, and COMMODITY do not influence Bitcoin prices in the short run. This finding contradicts that of Ciaian et al. (2016) , who indicate that US equities and oil prices have a small impact on the Bitcoin price in the short term. This is probably due to the advanced ARDL models that we employed in this study, which allowed us to uncover the first evidence on such a nuanced relation across the different quantiles.
As for the model containing gold, the analysis reflected in the graphs in Fig. 2 indicates that the ECM parameter is significantly negative at the low, and some medium quantiles. The long-run cointegrating parameter is significantly positive at the low and medium quantiles for MSCI, and at the low quantiles for BOND, GOLD and USD.
Current variations in Bitcoin prices are influenced by their own past variations only at the medium to high quantiles. Nevertheless, MSCI, BOND, GOLD and USD do not impact current variations in Bitcoin prices in the short run. The speed of adjustment parameter is significantly negative at the low to medium quantiles.
Moreover, increases and decreases in MSCI lead Bitcoin prices to move up. Clearly the magnitude of the impact of MSCI increases is higher than that of decreases. BOND, however, impacts Bitcoin prices significantly negatively in the long run at the medium quantiles.
Additionally, increases in USD lead Bitcoin prices to move down, while GOLD and decreases in USD do not influence Bitcoin prices at all in the long run. This negative sensitivity of Bitcoin to the USD is often observed in the financial media and empirical studies between commodities (mainly oil and gold) and the USD, suggesting additional similarities between Bitcoin and the commodity markets.
In the short run, past variations in Bitcoin prices impact their own current variations in a significant positive manner at the medium to high quantiles at different lags, namely lags four, nine, then and eleven. Past variations in GOLD, namely at lags one, three and four, exhibit a significant influence on contemporaneous variations in Bitcoin prices. In contrast, MSCI and USD are not significant determinants of Bitcoin prices in the short run. The results in Table 4 indicate that the speed of adjustment parameter shows nonlinear behavior in the model containing COMMODITY. Similarly, in the short-run past, Bitcoin price variations impact their own current variations in an asymmetric manner, basically at lags 2, 4, 9, 10 and 11, where the null of parameter constancy is highly rejected. In addition, current, one-period lagged variations in bond prices and current contemporaneous variations in USD are transmitted to current variations in Bitcoin prices in an asymmetric manner, as the null of parameter constancy across quantiles is also rejected.
In the model containing GOLD, the long-run cointegrating relationship between MSCI and Bitcoin prices is asymmetric, as was shown by the Wald test. Past variations in Bitcoin prices asymmetrically influence their own contemporaneous variations in the short run at some lags, such as at lags 2, 4, 5, and 7-11. More importantly, GOLD influences Bitcoin prices in an asymmetric manner in the short run, both contemporaneously and at different lags. Overall, our results point toward some nuanced relation between the Bitcoin price and the aggregate commodity index (gold prices) that differs not only between the short and long runs but also is asymmetric, non-linear, and quantile dependent. Our main findings are complementary to prior studies that have contributed to the price formation in the Bitcoin market, using standard ARDL models (Ciaian et al. 2016 , Li and Wang 2017 , Bouoiyour and Selmi 2015 . In particular, they contradict with Ciaian et al. (2016) , who showed that the Bitcoin price is not driven by global macro-financial development, and with Bouoiyour and Selmi (2015) , who found an insignificant relation between Bitcoin and gold markets.
However, our findings are in line with those of Li and Wang (2017) , who showed that Bitcoin is sensitive to macro-economic indicators, although we reveal a broader picture of the specific relation between the Bitcoin and the aggregate commodity index (gold prices), which was found to differ between the short and long runs and across the quantiles. Our analysis therefore highlights the importance of using advanced ARDL models, such as the NARDL, QARDL, and QNARDL to uncover a more complete and nuanced picture of the relation between Bitcoin and asset classes.
Independent of the employed methods, our main findings suggest that the Bitcoin market is not as segmented or isolated as reported by Ji et al. (2017) , but instead that it is affected by macro-financial developments, in our case aggregate commodity and gold prices. This finding indicates that Bitcoin and commodity (gold) markets share some common fundamentals, which may reduce the benefits of diversification. Although in line with Bouri et al. (2017b,c) , who indicate a very weak correlation between Bitcoin and conventional assets and general commodities, our results contradict with Kristoufek (2015) , who argues that the Bitcoin price is not affected by economic and financial variables. We instead show that with appropriate ARDL modelling, which accounts for asymmetry, non-linearity, and quantile dependence, we can indeed predict the Bitcoin price, based on price information from asset classes such as the aggregate commodity index and gold prices. Accordingly, it is recommended that market 
Conclusion
Scholars and practitioners have recently started to examine the relation between Bitcoin and several economic and financial variables. However, very little has been written about Bitcoin and aggregate commodity, in general, and Bitcoin and gold, in particular. Using the advanced ARDL models, we uncovered asymmetric and nonlinear relations between Bitcoin and the aggregate commodity index, as well as between Bitcoin and gold prices, not reported by prior studies (Ciaian et al. 2016) . We also uncovered more nuanced relations that vary across the quantiles, suggesting that the Bitcoin market is not as segmented or isolated as reported by Ji et al. (2017) . Although Bitcoin is part of an alternative economy (Bouri et al. 2017c) , its price formation is affected by the aggregate commodity market, in general, and the gold market, in particular. It follows that the Bitcoin market is partially integrated with the global financial system, suggesting some weak diversification benefits from adding Bitcoin to investment portfolios containing other assets. Furthermore, market participants can predict nonlinear and asymmetric movements in the Bitcoin price, based on the price movements of other assets, not on average but in some low and high quantiles.
Armed with such knowledge, Bitcoin users and traders can design trading strategies that involve a large set of financial assets. Thus, there is a possibility of arbitrage, and the Bitcoin market cannot be considered as informationally efficient with respect to aggregate commodity and gold prices. Similarly, for risk management purposes, market participants would have the chance to recognize that aggregate commodity and gold prices represent a portion of the changes in the Bitcoin price. Since Bitcoin does not lodge appeals to intermediaries, it is considered a cheap instrument that policy makers could use to transfer currencies, stocks, commodities, bets and sensitive information.
Although we report noteworthy findings on the relation between Bitcoin and commodity markets, we do not account for the price crash of 2013 (Bouri et al. 2017b ) and its potential effect on our analyses. Future research could consider this issue and further focus on the Bitcoin-stock nexus in China, which represents a large part of Bitcoin trading activities.
